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Taste buds in man are gcnctdwy 

sities of these flavours. ^„arH#.H as 

"' tome of these flavours -Ee/^^^^f^ ff 

people than salty and sour. 
[Price 3s. 6d.] 



position comprising essemiaUy to 
narts bv weight of saccharin or its alkaU metal 
K trealhpart by weight of cydam^ 
sodium and/or cydamate cakiuin. 
saccharin is present in an ^^^^MjSS 
one per cent by weight. In rts V^^^ 
embodiment the present invention compr^ 
an oral fluid, pharmaceutical f °apo«H^^": 
prising a bitter tasting drug, from » 
parts by weight of saccharm or its f^al» 
lalts to cad. part by weight of cylamatt 
sodium or cydamate calcium, wherem tfte 
^cdiarin is present in an amount not less than 

°"'AftS ifh^'ten common practice m 
utilize sucrose and other sweetcnmg agcnc to 
modify the aaste of bitter drugs, it has been 
bdicvLl impossible prior to the present inven- 
tion to utilize sufficient amounts of tnese 
maierials to neutralize the bitter taste of many 
of the best-known and most effective drugs. 
Although it has long been r«»gnized that 
artifidS sweetening agetrts sudi as saccharm 
ate many times as sweet as supose, it was 
thought tiKit, in high concentrations, sacdiarm 



70 



75 



80 



85 



90 



BNSDOCID: <GB 810537A l_> 




PATENT SPECIFICATION 

Itwentar: LEE H. MACDONALD 



810.537 



Date of Application and filing Complete Specification: Sept. 4, 1957. 
No. 27938/57, 

Complete Specification Published: Mardt 18, 1959. 



Index at acceptance :-<CIasses 81(1), B2(E : F : G: H : L : M : N : R : S) ; and 127, G. 

Internationa! Classification:— A23i. A61k. 

COMPLETE SPECIFICATION 
iSweetening Composition 



We The Upjohn Company, a corporation 
organised and existing under the laws of ttie 
Stiate of Michigan^ United States of America, 
of 301 Henrietta Street, E^amazoo^ State of 

5 Michigan, United States of America, do here- 
by declare the invention^ for which we pray 
that a patent may be granted to us, and the 
method by which it is to be performed, to be 
particularly described in and by the following 

10 statement : — 

This invention relates to a sweetening com- 
position and more particularly .to compositions 
comprising saccharin suitable for use in oral 
fluid pharmaceutical preparations^ or in tablet 

15 form. 

Flavour can be defined as that quality of any- 
thing which affects the taste. The volatility of 
a substance has some bearing on its taste; in- 
fact, without the sense of smell the true taste 
20 of many substances would be entirely lost or 
so altered as to be misleading. Generally 
speaking the organs of taste and smell are 
similar to die other sensory mechanisms of the 
human body. The sensory mechanism consists 

2S of a peripheral end-organ or receptor, the 
pathway along \diich sensory stimuli are trans- 
mitted, and a centre in the cerebral cortex 
which analyzes and interprets the sensation. 
Taste buds in man are generally confined to 

30 the oral cavity, the tongue having by far the 
greatest number. Several other factors enter 
into the flavour of a substance, such as olfac- 
tory, tactual, thermal and physical-chemical 
considerations. 

35 Generallya however, flavours may be classi- 
fied as salrjr, sweet, bitter and sour. These arc 
the " tastes '* which are discemiible by the 
taste buds of the oral cavity in man. There 
arCj of course, various modifications and inten- 

40 sities of diese flavours. 

Some of these flavours are regarded as 
favourable, others are not. The intensity of 
these flavours is an important factor. Sweet is 
generally regarded as pleasant while bitter is 

45 seldom regarded as pleasant. The intensity of 
a bitter taste has a greater impact on most 
people than salty and sour. 
[Pfice Ss.6d.] 



Nonnutritive sweetening agents are used 
extensively by many andustrics^ especioilly for 
individuals under dietary restrictions. Among 
others, the food industry, the beverage indus- 
try and the pharmaceutical industry utili2e 
substantial amounts of such sweeteners. In the 
pharmaceutical industry it has been a con- 
siderable problem to neutraHze (the bitter 
flavoiu' of many therapeutically active 
materials. Tins is an especially important 
problem in pediatric formiilas which must 
ordinarily be administered in fluid form. 

It is therefore an object of ithe present inven- 
tion to provide sweetening agents which can be 
utilized wherever a high degree of sweetening 
power is required, especially to improve the 
flavour of oral fluid preparations of bitter 
drugs. Other objects will be apparent to one 
skilled in the art to which this invention 
pertains. 

The forqgoing and additional objects have 
been acconaplished by the provision of a com- 
position comprising essentially of three to ten 
pants by weight of saccharin or its alkali metal 
salts to each part by weight of cydlamate 
sodium and/or cyclamate calcium, wherein 
saccharin is present in an amount not less than 
one per cent by weight. In its preferre d 
embodiment the present invention comprises 
an oral fluid, phiaimaceutical composition com- 
prising a bitter tasting drug^ from three to ten 
parts by weight of saccharin or its alkali metal 
salts to each part by weight of cylamate 
sodium or cyclamate calcium, wherein die 
saccharin is present in an amoxmt not less than 
one percent by weight. 

Although it has been common practice to 
utilize sucrose and other sweeteninjg agents to 
modify the itaste of bitter drugs, it has been 
believed impossiMe prior to the present inven- 
tion to utilize sufficient amounts of these 
materials to neutralize the bitter taste of many 
of the best-known and most effective drugs. 
Although it has long been recognized ?diat 
ardfidal sweetening agenits such as saccharin 
are many times as sweet as sucrose, it was 
thought tbat^ in high concentrations, saccharin 
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possesses a taste which is " so sweet that it is 
bitter" [Fischelis, Piiiic^)les of Pharmacy, 
4th Edition^ W. B. Saunders Company (1937) 
at page 798]. Similar observations have been 
5 made in relation to cyclamates. The following 
statement is taken from page 560 of Volume 
XIII of the Encyclopedia of Chemical Tech- 
nology^ ihe Interscience Encyclopedia^ Inc., 
New York, 1954: 

10 " Both sacdiaiin and cyclamate in ex- 

cessive concentrations tend to di^lay a 
bitter note to the taste. The exact concen- 
tration at which this effect occurs varies 
with the individual. With saccharin (the 

15 threshold occurs in the vicinity of 0.1%. 
In the case of cyclamate, the bitter note 
may be encoimtered by most individuals 
at a concentration of approximaaely 0.8%. 
These concentrations an both instances are 

20 well above the level of ordinary use." 

Therefore, the use of sacchiarin prior to the 
present invention has been limited to compara- 
tively low concentrations of from 0.01 to 0,1 
percent. Saccharin has been used primarily as 

25 a substitute for sugar in situations where a 
substitute was deemed: desirable for economic 
or nutritioniai purposes. 

It has now been found that saccharin can be 
used in high concentrations of from 

30 about one to ten percent by weight in 
combination with lesser concentrations 
and proportions of cyclamate, to pro- 
vide sweetening compositions and especially 
to mask the taste of bitter drugs in oral fluid 



Sace\t«rili 

The ammonium salt is unusual in that it is 
700 times as sweet as saccharin by some tests. 
One gram of saccharin is soluble in 300 noilli- 

75 liters of water at 25 degrees centigrade. One 
giram of saccharin is soluble in 25 milHiters 
of boiling water, thirty milliliters of alcohol 
and fifty milMliters of g^yceioL Sodiim or 
soluble saccharin, on the other hand, is soluble 

80 at the rate of 83 grams in 100 milliliters of 
water. Two grams of so<fium saccharin are 
soluble in 100 milliliters of E^cohol. It is 
obvious, therefore, that saccharin, if it is' tO 
be used in Mgh concentrations, is useful ill 

85 alcoholic fluid preparations, i.e., elisors. Alkali 
metal salts of saccharin, on the other hand 
are more soluble in aqueous preparations and 
would be more advantageously used therein if 
it is to be used in high concentrarions. 



preparations. The amount of saccharin used is 35 
dependent on the taste intensity of the bitter 
drug and generally takes from one to twenty 
parts of saccharin to each part of bitter drug. 
The amount of cyclamate used depends upon 
the amount of saccharin used. It may vary 40 
from about one-third to about one-tenth the 
amount of the saccharin, the propordon being 
fitted to the (requirements of the specific com- 
position. 

The .present invention qIso embodies a 45 
sweetening composidon comprising from three 
to ten parts by weight of the saccharin com- 
ponent to each part by weight of the cyclam- 
ate component, wherein saccharin is present 
in an amount not less than one percent by 50 
weight. Such a sweetening agent can be dry 
or fluid in form and should be suitable for 
direct incorporation into foods, beverages or 
pharmaceuticals, to provide high concentra- 
tions of saccharin, i.e., one percent by wd^t 55 
or above. 

Saccharin is an artificial sweetening agent 
which, as indicated above, is several hundred 
times as sweet as sucrose. The variation in 
sweetening power is the result of the wide 60 
variation in sensory responses of individual 
persons. It is so sweet that many people can 
taste dt in a concentration of one part in 70,000 
parts of water. It can be prepared both as 
saccharin itself and as various salts of sac- €5 
charin, principally the alkali metal salts. The 
ammonium salt is meant to be included in this 
group as it is often times dassofied as an alkali 
metal salt, llbe sodhim salt is often referred 
to as soluble saccharin. 70 



The safety of the use of high concentra- 90 
tions of saccharin has been definitely estab- 
lished by scientists of the Food and Drug 
Administration as reported by Lehman, Assoc. 
Pood I>rug Offidals (U.S.). Quarterly Bufl. 
14, 82 (1950). It was there reported that sac- 95 
charin product no apparent effects' at high 
levds of feeding and consequently is consid- 
&ced safe for food additives." ' 

Cyclamate is a synthetic sweetening agent 
of .the following formula: 100 




Sweemess is apparent at a dilution of one part 
in 10,000 parts of water. It can be prepared 
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both as the free add and as various salts such 
as the aillcaH metal salts and the ailkaline earth 
metal salts. The sodium and calcium- salts are 
fredy soluble in water and are preferred for 
5 the composition of this invention. Both salts 
have been recognized as safe additives for 
food, drugSj beverages, and die £ke. 

Altiiough it is operable in bodi the liquid 
and solid preparations of the invention to use 
10 saccharin in die concentration of from one to 
ten percent by weight, it is preferred to use 
from about two to six percent. It is operable 
to use cyclamate sodiimi or cyclamate calciiun 
in an amount equal to fnom one-third to one- 
15 tenth of die amotmt of saccharin used but 
from about one-fourth to one-eighth is pre- 
ferred. The compositions of the invention can 
be used with such intensely bitter drugs as 
barbiturates, alkaloids and antibiotics. Mask- 
20 ing the taste of therapeutic amoxmts of these 
materials in fluid preparations has been noted 
for Hack of success. The usual procedure is to 
use supar, but this has been of little avail. 
Other flavors are of small help. EHxir of 
25 phenobarbit:^, for example, is widely used and 
is an excellent example of the usual inability 
to solve the bitter taste problem. Other 
materials possessing a bitter taste which can 
be improved by the present invention are 
30 penicillin salts, especially sodium or potas- 
sium penicillin G, amine salts, codeine salts, 
sulfamethazine, erythromycin, quinine salts, 
errhedrine salts, and beta-(orthometiioxy- 
phenyiyisoprop^d-methylamine. By the use of 
35 a hi^ concentration of saccharin and a< iower 
concentration of cyclamate sodium or cydam- 
ate calcium in accordance with die present 
invention, the bitter taste of these materials 
has been successftJly neutralized. Further 
40 improvements are of course possible bv the 
usual balancing of other flavor and solvent 
factors, such as by the addition of sucrose, 
glvcerin U.SP. an<l especially propylene gly- 
col. Further improvement is noted by the use 
45 of sodium carboxymethylcellulose. 

In general, the sweetening composition can 
be prepared by simple association of the sac- 
charin and cyclamate in the proportions and 
concentrations indicated. The usual diluents 

50 

and carriers can also be included where tiiere 
is no incompatability with die sweeteners or 
the intended use. 

Various forms of the composition of die 
invention find uses in harmony with the re- 

55 quircmcnts of a particular industry or indi- 
vidual. Solid preparations such as tablets. 
Dills, powders, or the ilike can be prepared. 
Liquid preparations can also be prepared, 
preferably using a fluid in which hodi the 

60 saccharin and cyclamate are soluble. 

The following examples are illustrative of 
the composition of this invention and are not 
to be construed as limiting. AH percentages 
by wdght unless otherwise indicated. 



Example I 65 
Pediatric Cmg)i Formulas 
A typical cough f oimtfla which lhas a greatiy 
reduced bitter taste by application of die pre- 
sent invention contains the following ingred- 
ients for each cubic centimeter: 70 



Propylene glycol U.S.P. 
Phenobarbital U.SJ. 
Glycerin U.S.P. 
Sodium carboxymethyJcelluiose 

low viscosity 
Beta - (Kxrthomethoxyphenyl)- 

isopropj^-mediylamine 
Codeine phosphate U.S.P. 
Sodium citrate U.S.P. 
Saccharin Sodium U.S J*. 
Cyclamate Sodium 
Aromatic Flavor 
Deionized water 



25% v/v 
8 mg, 
40%' v/v 

10 mg. 



75 



4 mg. 
2 mg. 

60 mg. 

40 mg. 80 

5 mg. 
0.2 mg, 
Suffident 
to make up 

85 



one cc 

Another tj^ical such formidation contains 
iche following ingredients per cubic centimeter: 



Propylene glycol U.S.P. 
Phenobarbital U.S.P. 
Glycerin U.SJP. 
Sodium carboxymethylcellulose 

low vascosiQr 
Betia - (orthomethox3^henyl)- 

isopropyl-methylamine 
Codeine phosphate U.S.P. 
Sodium dtrate tJ.S.P. 
Sacdiarin Sodium U.SP. 
Cyclamate Sodium 
Aromatic Flavour 
Ddonizcd water 



12% v/v 
4 mg. 
40% v/v 90 

10 mg. 



4 mg. 

4 mg. 95 
60 mg. 

30 mg, 

5 mg. 
0.25 mg. 

Sufladent 100 
no make up 
one c.c 

One thousand cubic centimeters of the 
above f onnulations are prepared by multiply- 
ing the amounts of the ingredients shown by 105 
one thousand. The formulations are prepared 
by heating the propylene glycol to dissolve the 
phenobarbital, stirring constantiy. The solu- 
tion is removed £rom the heat mid glycerin 
U.S.P. and carboxymethylceDulose are added. 110 
The whole is stirred. The remaining ingred- 
ients are dissolved in about thirty percent 
volume/volume of deionized water. The two 
preparations are mixed and stirred for four 
hours and then strained. The dose for a one 115 
year old child of such a preparation is one 
cubic centimeter. 

Example 2 
Ulcer Remedy 
The following formula os an example using 120 
high saccharin widi propylene ^col to cover 
the bitter taste of jphoiobarbital and scopol- 
amine methyl bromide. Methylpazaben as em- 
plc^ed in the com|x}S2tion as a preservative 
and fungistatic agent. 125 
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Sodium Carboxymethylcellulosc 

low viscosity 
Glycerin 20%* 
Propylene glycol 30 yb; 

5 Alcohol 20% 
Phenobarbital o o/ 

Soopolamiine methyl toromide 0.05 ^ 
Saccharin Sodium U.S.P. 2.0% 
Cyclamate Sodium 0.5% 
10 Methylparaben (Methyl-/^- 

hyd«>xybenzoate) ^ aLo/ 

Colour ^-"^f 
^aXj^x Sufficient 

to make up 

15 100% 
Example 3 
Penicillin Preparation 
For each 100 cubic centimeters the follow- 
ing in^^ents are intermixed using convcn- 
20 tional pbarmaceutiad techniques: 

Saccharin Sodium 10 grams 

Potassium Penidllin G 14 grams 

Glycine 20 grams 

Cyclamate Calcium 3 grams 

25 Imitation Oil of Grenadine 0.05 cc. 

Imitation Chocolate 0.3 cc. 

Deionized water Sufl&dent 

to make up 
100 cc. 

30 Water is added prior to use. The bitter 
taste of the penicillin salt is gready reduced. 

Example 4 
Phcnobarbital Solution 
The following formulation is preipared using 
35 conventional procedures to cover the taste of 
phenobarbital: 

Sodium carboxymethylceHulose 

low viscosity 1% 

Propylene glycol 50% 

40 Alcohol 20%' 

Phenobarbital 2% 

Saccharin Sodium U.S.P. 1%' 
Methylparaben (Methyl-p- 

hydroxybenzoate) 0.1%- 
45 Cyclamate Sodium 

Aromatic Flavouring Oils 0.1%^ . 

Color O.0ra% 

Water to 100%- 
Example 5 

50 Compressed Tablets of Saccharin-Cyclamate 
Compressed tablets are pre|mred contain- 
ing in each tablet: 

Saccharin ^ 30 mg. 
Cyclamate Calcium (calcium 

55 cydohexyl-sulfam.atc) 3.5 mg. 
Polyethylene glycol (molecular 

weight 6000) 52 mg. 

Sodium benzoate 4.5 mg. 

All the finely powdered ingredients, except 
60 the sodium benzoate, are mixed intimatdy and 
granulated with a two percent aqueous sdu- 
tion of methylcdlulose Clow viscosity). After 
drying tborougjhly, the granules are mixed 



with the sodiimi benzoate and compressed 
into tablets. On use in hot beverages, the tab- 65 
lets dissolved rapidly and produced a satisfac- 
tory sweetness without undcarable after- 
taste. . 

In the above formulation the saccharm can 
be replaced by saccharin sodium to enable 70 
faster solution in hot or cold liqui(b. 

Example 6 

Effervescent Tablets of Saccharin-Cyclamate 
Effervescent tablets are prepared contain- 
ing in each tablet: 

Saccharin Sodium 60 mg. 

Cydamate Sodium 12 mg. 

Sodium bicarbonate 80 mg. 

Tartaric acid 7*^ qa 

Citric add 35 mg. 

Sodium benzoate 4.5 mg. 

All the finely powdered materials, except 
the sodium benzoate, are mixed intimately and 
granulated like an effervescent salt by heating 
in a steam jacketed pan to release tiie water 
of crystallization of the dtric add. As soon 
as sdl the fine particles mass togetiier, the 
material is screened and dried thoroughly. 
Before comipressing into tablets the granules 
are lubricated well with the finely powdered 90 
sodium benzoate. On use in cold or hot liquids, 
the tablets disintegrate rapidly produdng satis- 
factory sweemess without undes-irable after- 
taste. 

Example 7 
Drops Sacdiaxin-Cyclamate 
A solution is prepared containing in each 
cubic'^centkneter : 

Saccharin Sodium 105 mg. 

Cylamate Sodium 14 mg. 100 

Deionized water q.s. 1 mi. 

This is dispensed-in a sjpedal dropper^botde 
so that twb drops contain fifteen milligrams 
of saccharin sodium and two milligrams of 
cyclamate sodium. This preoaration produces 105 
satisfactory sweemess without undesirable 
after-taste. 

Example 8 
Codeine Solution 
Usmg any of the known oral codeine phos- 110 
phate high-alcoholic elixirs, the bitter taste of 
codeine phosphate can be greatly reduced by 
the addition of 1.5 percent saccharin and 0.5 
perceut cyclamate sodium. 

Example 9 -■ 
Sulpha Suspension 

Using any of the known oral triple sul- 
phonamide suspensions containing sulpha- 
methazine, sulphadiazme, and ^phamer- 
azine, the bitter taste of die sulphamethazine 120 
can be disguised by die use of six percent 
ammonium saccharin and 0.66 percent cydam- 
ate calcium. 

Similarly, the bitter taste of preparations 
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containing beca-(orthoinethox3^1ienyl) - iso- 
propyl - methylamdne, atropine sulfate, and 
hyascyamine hydrobromide can be greatly 
reduced by the addidon of saccharin and 
5 cyclamate calcium. 

Prepaiadons containing bitter drugs which 
must be chewed before swallowing (and which 
therefore remain in the oral cavity for a con- 
siderable dcngth of time) will also benefit by 
10 the addition of high concentrations of sac- 
charin and a low concentration of cyclam- 
ate in accordance with the present invention. 

We aie aware of the provisions of the Pub- 
lic Health (Preservatives etc. in Food) Kegu- 
15 lations 1925-53 and in so far as our invention 
relates to the manufacture for sale in ttie 
United Kingdom and/or sale in the United 
Kingdom of sweetening compositions for 
addition to foodstuffs etc., we make no daim 
20 to use the invention an contravention of the 
law* 

WHAT WE CLAIM IS: — 
1. A sweetening composition comprising 
from three to ten parts by weight of saccharin 

25 or its alkali metal salts to each part by wed^t 
of cyclamate sodixmi and/or cyclamate cal- 
cium, wherein saccharin or the saccharin salt 
is present in an amount not less than one 
percent by weight. 

30 2. The sweetening composdtion of claim 1 
in compressed tablet £orm comprising the 
sweetening agents and compressed tablet 
adjuvants. 

3. The sweetening composition of daim 1 
35 in effervescent tablet form comprising die 



sweetening ^g^its and effervescent tri>let 
adjuvants. 

4. A fluid sweetening composition compris- 
ing from three to ten parts by weight of sac- 
chatiin or its alkalii metal saks to eadi part 40 
by weight of cydamate sodium and/or cyckmr- 

ate calcium, wherein sacchadn is present in 
an amount not less than one percent by weight 
in associadon witii a liquid diluent. 

5. An oral pharmaceutical composition 45 
comprising a bitter tasting drug, from three 

to ten parts by weight of saccharin or its alkali 
metal salts to each part by weight of cyclam- 
ate sodium and/or cyckmate calciimi, where- 
in saccharin is present in an amoimt not less 50 
than one percent by weight. 

6. An oral fluid phannaceutical preparation 
as claimed in claim 5, wherein saccharin or 
its salt is present in an amount from 
one to ten percent by weight. 55 

7. An oral fluid, pharmaceutical preparation 
as claimed in daina 5, wherein sacdmin or 
its salt is present dn an amount ifirom about 
two t)o about six percent by weight. 

8. An oral fluid pharmaceutical preparation 60 
as claimed an any of claims 5 to 7, dn \^ch 

the bitter tasting drug is beta-(orthometh0xy- 
phenyiI)-isopropyl-metiiylaminei phenobarbi- 
tal, a bitter penidiUin salt, a soluble codeine 
salt or sulphamethazine. 65 

For the Aj^licants, 
GILL, JENNINGS & EVERY, 
Chartered Patent Agents, 
51/52 Chancery Lane^ London^ W.C.2. 
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